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In this study, green house gas emission from a wastewater treatment plant (WWTP) was estimated as a part
of aproject to build anational greenhouse gas inventory. Gas from the WWTP under study, which was employ-
ing an MLE process was collected with a dynamic flux chamber, and methane(CH,) and nitrou oxide(N,0)
in the gas were analyzed with aNDIR. The emission rates of CH, and N,O from a primary sedimentation tank
were 9,876.87 ug/min and 2,352 ug/min, respectively. Emission factors of CH, and N,O of the plant were

0.1089 kgCH,/kgBOD; and 0.0414 kgN,O/kgTN, respectively.
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Table 1. The specification of the tested wastewater treatment plant in this study

Primary

Final sedimentation

Girt Chamber Sedimentation Tank Anoxic Tank  Airation Tank Tank
The No. of Chamber 6 24 24 24 12
W(m) 2.5 8 8 8 .
L(m) 18 36 24 36 .
r(m) . . . . 32
Area(m?) 45 288 192 288 804
Total Area(m?) 270 6,912 4,608 6,912 9,651
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Table 2. Zero and Span gases for calibration gases for
NDIR detector

Zero Span
Ny: 99.999 %
CH,: 103.7 ppm
0, < 1 ppm 4 pp

N,0: 95.85 ppm

Total hydro carbon < 0.5 ppm Oy 20.37%

H,0 < 0.5 ppm

Table 3. The Specifications of Pressur gage and The
temperature used in this study

Pressure Temperature
Type Ceraphire K-type
Range 200 kPa -20~100°C
Accuracy +0.075% +0.5°C
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Table 4. The concentrations of Greenhouse gas at the grit chambers unit: ppmv
Grit Chamber CO, CH, N,O Temp.(°C)
4th 596.9 496.8 474 23.3
5th 455.0 108.4 14.0 139
6th 1,047.1 5,016.0 436.9 20.9
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Table 5. The mass flux of Greenhouse gas at the grit
chambersunit: pug/min

Grit Chamber CH, N,O
4th 1,635.91 428.98
5th 368.59 130.91
6th (Food Waste Leachate) 16,651.89 3,982.03
Average 3,610.52 896.96
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Table 6. The N,0O mass flux at each water treatment process

L 289 - A

LA A

unit: pg/min

. . Primary Sedimentation Tank Anoxic Tank Aeration Final sedimentation
Series Line
1 2 1 2 Tank Tank
9 4th 88.6 13.1 0.0 0.0 20.2 0.6
5th 10,301.8 4,119.6 0.0 0.0 37.2 0.6
3 4thV 471.1 1,411.9 0.0 32.1 27.6 0.8
5th 228.7 442.2 7.2 3.0 14.7 0.8
Average 2,532.34 1.71 24.05 0.70
1) The 4th Line of Series 3 which is using A,0O was not included to estimate the average values.
Table 7. The CH, mass flux at each water treatment process unit: pg/min

) . Primary Sedimentation Tank Anoxic Tank Aeration Final sedimentation
Series Line

1 2 1 2 Tank Tank
9 4th 360.7 64.1 10.3 32.2 315 0.0
5th 39,707.6 16,802,2 31.0 30.9 72.6 0.0
3 4th? 1,668.5 5,322.4 33 134.4 8.3 0.0
5th 761.6 1,564.9 13.3 15.3 28.3 0.0
Average 9,876.8 22.16 44.16 0.0

1) The 4th Line of Series 3 which is using A,0 was not included to estimate the average values.
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Fig. 1. Comparison between Sludge heights and CH, and N,O Mass flux at Primary clarifiers.
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Table 8. The CH, and N,O mass flux at each water treatment process
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unit: pg/m?

Waste water treatment processes

Sludge treatment processes

Girt Primary Anoxic  Aeration Final sedimentation Thickener Digester
Chamber Sedimentation Tank  Tank Tank Tank 8
CH, 61.29 4,963.16 7429 2219 0.00 58.83 6.46
N,0 15.23 1,272.51 0579  12.08Y 3.15 7,213.06 0.00

1) The 5th Line of Series 3 which is using A,0 was not included to estimate the average values.

(a) 4th Line(The hight of sludeg: 80 cm)

(b) 5th Line(The hight of sludeg: 225 cm)

Fig. 2. The surfaces treated water at Primary sedimentation tank of 4th and 5th Line in Series 2.
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